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orat. ftmmtfmfcn. zmmmv. Ta, r 

e, CuTi, SiC,W, N i P, Zr, Ti. fcj; 
VC CO o % 1 lit fett 2 SW±$r±B£^ i: "f 6 i> <0?*> 

[SHBI 2 3 iftgg 1 Ifi^lS^ESi&fttfcv \x , 
^«KoK«i5-2 0 0AT»SCi:*<*ai:-r*8 

111**3 ] «*JS 1 *fctt2iIEftaaSUEftttflc 

[ff^4i a*JSi-30 9%v^'rfi4»i«iEa« 
1 0-5 o o A-eas c t *«afc t&m&im 

§tF«#I£tff>ru COilrtaBEttRTJBR**, Cr, 
itttCrtTi, Mo, W, VCDo % 1 aiiU:£)8SJD 

[ ffigg 6 ] MR* 5 fEttOBACfft 1 15 ^ t , 
SftSttSttf, C r<04W# 1 2-2 5at%, P t 
<0-&£$#0~l 5at%, Ta^??*>'l-1 0a 
t%, Zr, Re, Cu, fc itfV<7)3 *> 1 SliLt<0# 
0at%, a»4«Co4>i!i«Co^ 

*. 

[0001] 
[0002] 

rt«a«e«tt«c6«« t a, area 4 . c o i 3 &ffif*]&m 

0 -f ? . SROI tf> r SMMftc J: 0 S±« tt tfXftt h »T 

»a«oii*»(cj: outflow x^tiio-r hztmi 
mmmztfimmz&ftLtc. vvbp&smgftef* 



[0003] 

&<OS&4;SKIi»b^a$flTfc9, Ctlfcft^ 

4 , i o y a xmmzmitzm^imu 

[0004] 

t. w.-im%®&m.i l zKimmizRfaiKmmm&® 
ti, wftmmbmgmm&nmz. »Mmtmirtt> 

it, CCO^JSffil* 1 , Ta, Re, CuTi, SiC, 
W, N i P, Z r, T i , fcitfCOd*) lS27t«:2 

«wjtt±«»k'f * i><r>x'bz®sttmi&mz£ ->x 

mkZtlb. #fflRO8Wtt5-2 0 0Ai:-*-i<0***f 

mm®mcDm*.Miz&. mftm&mrim£mi. z 

CD®\*l&&mTmm . C r , S^tiC rtCT i . M 

o, w, vno*>im&±*maLt:&&i:&&tob-t 

¥*il2-2 5at%. Pt«t**4«0-15at 
%, T aO-t-W^* 1 l~10at%, Zr,. Re, C 
u . fcitA'VcOo *> 1 aULh^*** J 0- 1 0 a t 
%. »»3&*Co*>^6Co-^*±jft4i-fc-t4(,Ofc 

[0005] 

»r i Jbfc . ErtiSttJrrJtiK 2 , mmam 3 , ^st 

«4. #Btt*|8DI5. SiISStt)a6, i3j:t>'«affi7 
SJffi«B«L-C i 5r*tO'Cft6. S«ltLT«, Ni 
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*yi>;7Zct'frt>%h{><7)Zm^ZZttfX'ZZ>. i 

C0006] Hrt«itan r ifiii2u. I5i*)8£ffl83pv) 

fcteCrCTi, Mo, W. VOS *> 1 SJJlLSrS&JDl, 

^ B a B ie[6lttl«]±<7)«^^^*LV\ ftfc. Cr,Cr 
>T i SiteA. C r/Mo^. C r/W5R*A. £ 

LTli. Ti. Mo, W. ifc«:V0>&*r*#l-4O 
at%T* l 5. »»#Cra»fc$r*Cr£A«:a|WfS£ 

t a*c § i) . m^mmrmm 2 <ows ti. 10-10 

0 0A'i:-r4<O**#4Lv\ «r*J*WI»C*N*T . £• 
«#fc«:3Kl*#£ 5 0 a t XSMiT *tMfc *» 
t. 

[0007] Bi*j»it«3t±, znmtm^mmzw 

fcJWMHfcl/Oi. Co/Cr^ Co/Cr/Ta 

Co/Cr/Pt/Tal, Co/Cr/Ni/P 
t/Tal, Co/Cr/Pt/Ta/Zr|^tS* 
IfS-I 5 . fTfcftlCs C riO^W 1 2- 

2 5at%, Pt<^W0-15at%, Taflf 
Wl-10at%, Zr, Re, Cu, fcJ:l/V<7) 

a i stLL^^wo- 1 o a t %, &a5#c oa> 

^^Co^^^frhtSi^EV^rt 5 , <I<0 

3<0fiUSBtfjHc«;. 1 500-4 00 OOe^ffifflKIS 

SBrTtil 0-1 OOGAtmfcTi^jffS U\ 
[0008] #81114 a, SffiKttJK 6 <7)& B a B <D c «5r 

*><7)t><0T\ »«H4««fifcLt:«:, Ta, Re, C 
uTi, SiC, W, NiP, Zr, Ti, ii^tA'CiT) 

£>. &J3, ZZX'^oCuT i H&Cu&Z.VT ifrt> 
itzSiCbliSitoXtfCfrbZZ 

[0009] $HBJR4*)J!3ti. 5-200Afc-f6O 
tfffiUi. C<7)J¥$#5A*)lT*J>-?>fc, #8U8t4Jh 

ffiPWHUOl* AErtMt S: t offlrtBtfiR 3 <0|»Sr»t 
*r"f < 4- 0 , *OlSJIfil»JttjWftit. *MBtt«MW 5± 
C^$n§SiIffittK6co^ B 3 B ie(fi]tt* > m, »^>ix 

#St3t4<7>lf$#2 0 0A£$i.i>t, ffiAGBtt 
R 3 i: fiEBJttJS 6 <OlSraSEl8E* { *^ < * 0 . fflE»« 

[ooio] #«tt<t»isw5n. SjaseR6og B B B E 



a**1-4^Mttt«fi**fflv^fi, Co/Crl, Co 
/Cr/Tal, Co/C r/Pt/XJR (X : Ta, 
Zr, Cu, ReW3%l»ifeH2«3Ui) O^ASr 
fflV^O#»»Cft4. Cr*>£*!*!&»2 5-5 

0at%, Pt?)#£$#0-1 5at%, XVttm 
#0-10 a t%, m&tfCoipe > %&Co'&£t:i& 

[00 1 1 ] #Btt+IOT5*>»3li, 20-4 0 OA 
t -f 6 0**ir4 L l^. Z <7)H§ # 2 0 A*1T'*> 5 fc , 
IWtt+l3W5±fcSlBKttlR6 £#JiW4IB, SfflS 

est 6 «91b«b«*b* k *j v vc -e^^ B B B Ei^e^m^f 

fc-tiitffcS. COff$#4 0 0AS:iBiSk. 
ffirtffittR 3 1 SlKttR 6 OfltraSBSI^ # < & "3 , 

s. 

[0012] #fgJ84 fc*Hffi+n*50£tHH*. ? 
^»*)®rtK14R 3 b SifflSffiS 6 OftfflEttMU 1 0 
-5 00 Atf ftOPff* U\ ZrtmZtf 1 0 A*jS 
SiS»ttJS6^ a 3 B iei6]tt^SUi^1-< : 5: 

[0013] Simtt$l6«, *<©«fl«S*llbWHKt= 

tffttlXte. Co/Crl, Co/Cr/Tal C 
o/Cr/Pt/Tal, Co/Cr/N i/Pt/T 
Co/Cr/Pt/Ta/Zr^SfflUi: 
t*»r$i. +tt)«t, CrmtWl 6-30a 
t%, Ptf^tWO^l 5at%, TaCO^W 
2-10 a t%, Z r<0-£3PP* { 0~5at%, 
C 0*^^:5 C o-£&£±J&ftfc fl) t^?:fflv\|,c7)* { 
^f4LV^. S«Bttil6<0»afc>jHc(i, 1 5 0 0-4 
0 0 0 O e {oeffltclS^S^if 4 LV^„ 4^:SiIK 

ffiS6fi0Ji§«. i o o-i oo okt-r&ntmti 
[00 14] flMHI7fi. *-tfy»e>%&i>0)£t& 

mmtLw mmivmzte. 20-iooAtt 

^'jx-f^ ( P F P E ) ^rt'*>4>^rl.j|gri R$rffM-f 
[0015] ±fc«JfiOB«Ktt«*«:«a-r*fctt, 
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m^immh. it. m®n uzmmm 

[0016] tw&fcnw&wmwizh'yxii. ffirt 
mm 3 1 sa»ttK6 <oisic*iiR4 sstt. - 

8SB?4£. Ta. Re, CuTi, SiC s W, Ni 
P,.Zr,Ti, fcj:?/CO o *> 1 «i tti2«Iilh£ 
3E&ftk-r&i><7)tUz<?)X\ 4HiR4.LC#l£S*i* 
*HK14 +I3W 5fc«t l/itES&1iJ£ 6 *>*II#fl|tf)El«!tt 

[0 0 1 7] #«H4S. ±BtfR*»ft*&t«i:t* 
d b C «fc T fiSKttffi? 6 f)««Jl^rtt £ ffl± s * * - 

*$-xj>&m j f-Lx\->&b%iz>zbti i x-Zh. ttc 
ftmmwttntixs ic nip, c*jbu 
t*£ttt. yyrvyrxyv* Ttcfrhftim4<n 

WSrttjWUJW* . it. ift.%«WH«JBrtWtll3 

c*r t- ? * v-w^cj&s-f a ^ t a^ttfrfflfl 

J: *#Btt+RW 5 J:lfSfflBttK6 <0El*Jtt<?5aii 

[00 181 it, ^SIIS4C0«^i:L'CTa, Re. 
W, CuTi.Ti. Z r£fflV^ifr&«2:. Ztl^tf 

^fKtt+IBIJS 5 #-?-^K^Ctev>t ( 0 0 2 ) E 
iajL*-f<4*. ;ft(i.,#irai4Kl*r«HWt+HI 
Jf 5 * J ( 0 0 2 ) EM L t*§-££, JH8K4 1 #Btt+ 
Hit 5 O^ffiK W h Y—9 /uoflffix 
1 1£ h JtftT* 6 . *H8tt4»ISWI 5 OTEffltttffl-t-f* 

14J£6<0E[6]ttifi-h-fl>. it, dit<s><0*m«®l*l 
3 fcft L#xtT? * i/ Y/UW^fife^-f 6 i t ^ 

o T SiSKttK 6 OBSRttfrtt***** htlX v i * t #i 
[00 1 93 it. ®F*liaftKTW2$:. Cr, it 



(iCrfcTi. Mo. W. V<o3 *> 1 aklL£»lLt 
£&a><S>&&t><0£ L. S5l*)ffiiK3£. C rO*«* 
#12~2 5at%, Pt<O«tW0~l 5at%. 
Ta^t?* 5 l-10at%, Zr.Re.Cu.fe 
iyV£7)o*>iaJiUL^*** J 0~10at%. %M 

btfX'Zh. 

[ o o 2 o ] it. znftMWkA bmmtmnffl 

(c. hcpflBt^iTr^Bfflt+iaWSSrRttiwtt 
ioT, Hfc<hcp-aU!lt*t-4Co^SSt*»fe*6 
SlKtt^6^l5MB£^^<OE[*H4oaitSrl»r. 

S. 

[0021] 

[fmm\ (towii^-i 7) sfflcN i p*>->£m 

(J¥$15^m) fc»*-LfcTrt'£-^'Mt«K(*-. 
g84mm,H$0. 8mm) ^ft. tlf^IS 
R a*U 5 A £5 «k 5 K> tf-tf/l'T? Xf-A- flnX£ 
5SLtf£. dWSKl 5DC.7/*foyxA-7^f 
(T*/lAK*tfi3'0 1 0) <?D-f-vV/<rtt:-fe'y>Lt. 
f-^yA'p^lrKSi I iSJ^2x 1 O-TPabKhtxyfo 
SCI *2 0 0X:4"CMiLfca. dcO«ClJ: 
®I*1»14^TW2 (d§ 2 0 0 A ) . ffirtffittJl 
3 . ^KK4 . Co-40at%Cr ( C o 4 0 C r ) 
5^8^+181)15, Co - 1 8at%C r-6 a 
t%Pt-3at%Ta (Co 1 8C r 6 P t 3Ta) 

ttz. Sffi»tt«6±fcU. 91**. J¥£ 1 0 0 Am 
-^yftaJRSr^JSL. <Jc^"C» z<r>ti-xy&wm± 
t,zfmmi&t&lr. PFPE*>A>^rl)SjtS (ff§20 

A) sjBjfcu a«ie«ai*^»3t. 

[0 02 2] (tmMl8. 1 9 ) ^!S®4 . 4fc«* 
mVt*m® 5 riStt^v ^d ]^USHk9l 1 ~ 1 7 i: PI 

mz lx m%mmm m tt . 
[0023] ±E*iw^^ie««fl«oitfi^i*tt 

€rSHl^lK^#ttl!SSK (VSM) tJBv^«6L 
t. 4 Ac ;itf>Me»«i*^ie^±^tt5r> 

mzmsmm <mr) ^sr^ts^s^ffiia^^-y 
F$:fflv\ i»iesiafS24 0kFc ncxasstt. an 

5g£SH£?l 1 C^-T. SNRISignal Nois 
e Ratio) BUt**SH®t« 
t LTft-tfi (Signal) SrSISLt. 

[0024] 

[*1 ] 
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oo : oo 



[0025] ai .to, ftmm4&m. ;^Ta, 

Re, CuTi. SiC, W, NiP, Zr.Ti, £ 

us £ 3 o o a t uta«M 1 2 cofamieu^wi . s 

±*$<7>tt&MBtfh-r friz? <t r<)\,A%LB£1Stsi>(Dk 
[0026] 



[01] *«B^S8SBe««*<0-lliBI5!B**1-- 

1 ■••*«. 2 ■ ■ -HrtattlllTiftBL 3---BABtt 
R. 4 - 



